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© Benzopyran^benzothlapyran and auinollne compound, and pharmaceutical compositions containing them 
These are described compounds of formula I, 
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R 1 CH 2 CHR 2 CH 2 0 




K 8 

in which X is -O-, -S- or -NR^-, 

R 3 is hydr gen or alkyl C 1 to 6, 

A is -COOH or 5- (IH-tetraiolyl), and B is hydrogen, 

or A and B together form a chain -N=N-NH-, 



Rt is hydrogen or hydroxy, 
R 2 is hydroxy or esterified hydroxy. 
Re is hydrogen or alkyl C 1 to 3, 
R 7 is hydrogen or methyl, and 

Ra is alkyl C 1 to 4 optionally substituted by phenyl, provided 
that 

when B is hydrogen, A is -COOH, X is -0-, R, is hydrogen, R 2 
is hydroxy, R 6 and R 7 are b th hydrogen then R a is not 
propyl, and pharmaceutically acceptable derivatives thereof. 

There are also described methods for making the 
compounds and pharmaceutical, e.g. gastric acid secretion 
inhibiting, compositions containing them. 
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BENZOPYRAN, BENZOTHIAPYRAN AND QUINOLINE COMPOUNDS AND PHAPMACBUTICAL 

. ca^POsmoNS containing thbi 

This invention relates to new compounds , methods for 
. their preparation and pharmaceutical compositions 
containing them. 
5 A large number of monochromone-2-carboxylic acids are 

known as anti-allergic agents, and a small number of these 
compounds, in particular the compound described in British 
Patent Specification Ho 1,488,707, have been disclosed as 
having the ability to inhibit gastric acid secretion. 
XO We have now found that a selected group of compounds 

have advantageous properties as disclosed herein. 

According to the invention we provide compounds of 
formula I, 



15 




I 



in which X is -O-, rS- or -NR^-, 

is hydrogen or alkyl C 1 to 6, 
A is -COOH or 5- (IH-tetrazolyl) , and B is hydrogen, 
or A and B together form a chain -N=N-NH-, 
25 Rn is hydrogen or hydroxy, 
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is hydroxy or esterified hydroxy, 
R 6 is hydrogen or alkyl C 1 to 3, 
R 7 is hydrogen or methyl, and 

R g is alkyl C 1 to 4 optionally substituted by 
5 phenyl, 

provided that 

when B is hydrogen, A is -C00H, X is -0-, R x is 
hydrogen, R 2 is hydroxy, R fi and R ? are both hydrogen 
then Rg is not propyl, 
10 and pharmaceutical^ acceptable derivatives thereof . 

According to our invention we also provide a process 
for the preparation of a compound of formula I, or a 
pharmaceutically acceptable derivative thereof, which 
comprises 

15 a) producing a compound of formula I in which A and B 
together form a chain — N-N-NH— by removirig a protecting 
group L from a compound of formula III, 




III 



in which X, R^, R 2 , Rg, £7 and Rg are as 
25defined above, and 
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L is a protecting group , 
b) producing a compound of formula I in which B is 
hydrogen and A is 5- (lH-tetrazolyl) , by reacting a 
compound of formula IV, 




IV 



in which X, R^, R 2 , Rg, R^ and R g are as 
defined above, 

with an.~az£de, in solvent which is inert under the 
reaction conditions, 

c) producing a compound of formula I in which R^ or 
R 2 is hydroxy by selectively reducing a compound of 
formula V, 



20 




V 



or a salt, ester or amide thereof, 

in which X, A, B, R 6 , r ? and R g are as defined 
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above, and 

R 5 represents a group -CH 2 CZCHZ, where one Z 
represents carbonyl oxygen and the other represents H 2 # 

with a suitable selective carbonyl reducing agent, 
5 d) producing a compound of formula I in which B is 
hydrogen and A is -C00H by hydrolysing a compound of 
formula VI, 




in which D represents a group hydrolyseable to -C00H, and 

Xf R l' R 2 f R 6' ^ and R 8 are aS defined 
15 above, 

e) producing a compound of formula I in which B is 
hydrogen and A is -COOH by cyclising a compound of formula 
VII , 



20 




VII 



in which R^, R 2 , R 6 , R 7 and R g are as defined 
above , 



5 
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A and A represent the pairs of groups 
i) -C0CH 2 C0C0R" and -0M, or 
ii) — H and -X-C(C0R") =CH-C0R" 
X is as defined above, 

R" represents -OM, or a group which is hydrolysable 
thereto, and 

M represents hydrogen or a cation, 
and if necessary or desired hydrolysing the group 
-COR", to a group -COOM, 
10 f) reacting a compound of formula VIII, 

OH o 

VIII 

15 

or a salt, ester or amide thereof, 

in which x, A, B, R g , R ? and Rg are as defined 
above , 

with propylene oxide or a compound of formula. IX, 
20 .. 

R 1 CH 2 CHR 2 CH 2 G ~ IX 
in which G is a good leaving group, 

g) producing a compound of formula I in which R, and 
R2 are both hydroxy by 
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i) hydrolysing a compound of formula X, 



CH 2 CHCH 2 Q 




or a salt, ester or amide thereof, 
in which X, A, B, R g , and R & are as defined 
above, or 

10 ii) subjecting a compound of formula XI, 



CH 3 CH0HCH n Q 




XI 



15 - 8 

in which X, A, B, R g , and R g are as defined 
above, 

or a salt, ester or amide thereof, 
to mammalian metabolism, or 
20 "iii) reaction of a compound of formula XXI r 



CH 2 =CHCH 2 



25 




XII 



v 8 . 
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or a salt, ester or amide thereof, 
in which X, A, B, R g , r ? and Rg are as defined 
above , 

with osmium tetr oxide, and hydrolysis of the 
5 . resulting complex, or 

h) producing a compound of formula I in which R 2 is 
esterified hydroxy, by reaction of a corresponding 
compound of formula I, or a salt, carboxylic ester or 
amide thereof, in which R 2 is hydroxy with an 
10 appropriate acid, or a derivative thereof, 

and where desired or necessary converting the 
resulting compound of formula X to a pharmaceutically 
acceptable derivative thereof, or vice versa. 

In process a) L may be an N-protecting group 
15 removable by acidolysis with a strong acid. Suitable 
examples of L include labile benzyl groups or 
triphenylmethyl. Examples of labile benzyl groups include 
benzyl substituted in the phenyl ring by one or more C 1-4 
alkoxy groups, for example 4-methoxy-, 2, 4-dimethoxy- or 
20 2,4,6-trimethoxybenzyl. A particularly suitable example 
of L is 4-methoxy benzyl. • Suitable acids include 
trifluoroacetic and methanesulphonic acids. The reaction 
may be carried out at a temperature of from 25 to 150°C, 
preferably 50 to 70°C. 

25 

L may also be an N-protecting group removable by 
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hydrogenolysis. Examples of such groups include 
1-phenylalkyl groups, particularly benzyl. The 
hydrogenolysis may conveniently be carried out using 
conventional techniques known per se . 

5 Suitable solvents which are inert under the reaction 

conditions of process b) include those in which both the 
reagents are soluble, e.g. N,w-dimethylf ormamide, 
dimethylsulphoxide, tetrahydrof uran, diethyl glycol and 
ethyl methyl glycol. The reaction is preferably carried 

10 ou t at a temperature of from about 20° to 130°C. The 
azide used in the reaction is preferably ammonium or an 
alkali metal azide, e.g. sodium or lithium azide. The 
reaction may, if desired, be carried out in the presence 
of an electron acceptor, e.g. aluminium chloride, boron 

15 trifluoride, ethyl sulphonic acid or benzene sulphonic 

acid. Alternatively the reaction may be carried out using 
hydrazoic acid under greater than atmospheric pressure. 
When an azide other than hydrazoic acid is used, e.g. 
sodium azide, the product of the reaction will be the 

20 corresponding tetrazole salt. This salt may readily be 
converted to the free acid by treatment with strong acid, 
e.g. hydrochloric acid. 

Suitable selective carbonyl reducing agents in 
process c) include potassium or sodium borohydride, or 

25 aluminium isopropoxide . The reduction may be carried out 
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in a solvent which is inert under the reaction conditions, 
e.g. ethanol or dioxan, at a temperature of from about 
5 to 75°C. 

In process d) , the group D may be, for example, an 

5 ester, preferably a lower alkyl ester, e.g. methyl or 
ethyl; an acid halide, e.g. chloride? an amide, e.g. 
-CONRxRy, where one or both of Rx and Ry represent 
hydrogen, or lower alkyl, e.g. methyl or ethyl; or a 
nitrile group, which may be bydrolysed to a -COOH group. 

10 The hydrolysis may be carried out using acid conditions, 
for example, using a hydrogen halide, e.g. hydrogen 
bromide or hydrogen chloride in acetic acid, or a mixture 
of aqueous dioxan and hydrochloric acid, or under mildly 
basic conditions, e.g. using sodium hydroxide, sodium 

15 carbonate or sodium bicarbonate, in a suitable solvent, 
inert to the reaction conditions, for example a lower 
alcohol, e.g. ethanol or methanol. The hydrolysis may be 
carried out at a temperature of from about 5 to 120°C, 
depending on the compounds used. 

20 T he cyclisation of process e) (i) may be carried out 

by heating, or under basic or neutral conditions. It is 
however preferred to carry out the cyclisation in the 
presence of an acid, e.g. hydrochloric acid, and in a 
solvent which is inert under the reaction conditions, e.g. 

25 ethanol. The reaction may be carried out at from about 
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20° to 150°C. The group -COR" is preferably an ester 
group, e.g.- R" may be a lower alkoxy group. When M is a 
cation it may be, for example, an alkali metal cation. 

The cyclisation of process e) (ii) may be carried out 
5 by treating the compound of formula VII with a cyclising 
agent, for example a dehydrating agent such as 
. chlorosulphonic, polyphosphoric or sulphuric acid. The 
reaction is preferably carried out under anhydrous 
conditions and may be carried out at a temperature of from 
10 about 0° to 100°C. Alternatively, cyclisation may be 
achieved by converting the free car boxy groups of the 
compound of formula VII to acyl halide groups and 
subjecting the resulting acyl halide to an intramolecular 
Friedel-Crafts reaction. As a further alternative, 
15 particularly when X is -NR 3 -, the cyclisation may be 
carried out by heating, e.g. to a temperature of 200 to 
300°C, with or without a solvent. 

In process f) the good leaving group G may be, for 
example, an anion forming group, e.g. a chlorine, bromine 
20 or iodine atom or an alkane sulphonate group. The 

reaction is preferably carried out in- a solvent which is 
inert under the reaction conditions, e.g. 
dimethylformamide, and in the presence of a strong base, 
e.g. sodium hydride. Th r action is preferably carried 
25 out at a temperature of from about 25 to 150°C. 
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The reactton involving propylene oxide may be carried 
out without a solvent or in a solvent which is inert under 
the reaction conditions, e.g. r dimethylf ormaraide. The 
reaction is preferably carried out at a temperature of 
5 from about 75° to 175°C in the presence of a base, 
e.g., sodium hydroxide or thallous ethoxide. 

The hydrolysis of process g) (i) is preferably 
carried out in an aqueous medium, e.g. water, and under 

♦ 

mildly basic or mildly acidic conditions. The reaction 
10 may conveniently be carried out at a temperature of from 

about 5 to 50°C, e.g. at room temper ture. 

Process g) (ii) may be carried out by administering 

the starting.material to a suitable mammal or mammalian 

extract. The starting material may conveniently be 
15 administered in an aqueous medium, and the desired product 

may be isolated from the animal* s urine, or from the 

extract, using conventional processes, e.g. high 

performance liquid chromatography. 

The reaction of process g) (iii) may be carried out 
20 in the presence of hydrogen peroxide, and conveniently is 

carried out at about room temperature. 

In process h) the ester if ication may be carried out 

by reacting the free OH group with a compound RCOG in 

which G is as described above for process f) and may also 
25 be -0-alkanoyl or trifluoroacetyl. Th reaction is 
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preferably carried out in the presence of a 
non-nucleophilic proton acceptor, e.g. triethylamine or 
pyridine. Where the ester is with a dicarboxylic acid the 
starting material may be reacted with an appropriate 
5 anhydride. The reaction may be carried out in a solvent 
which is inert under the reaction conditions, e.g. a polar 
aprotic solvent such as 1,4-dioxan, dimethylf ormamide or 
N-methyl pyrrolidone, or a halogenated hydrocarbon, for 
example dichloromethane or dichloroethane. The reaction 
10 may be carried out at a temperature of from about 
0 to 105°C. 

In processes c) , f ) , g) and h) when an ester starting 
material is jused we prefer it to be a C 1 to 6, e.g. an 
ethyl, ester. 

15 The starting materials for the above processes may be 

made by the processes described in the Examples or by 
processes analogous thereto or by processes analogous to 
those described above. Thus the compounds of formula III 
may be prepared by processes analogous to processes c) , 

20 f)t 9) i)r 9) iii) or *0 or b Y conventional processes known 
per se . 

The compound of formula IV may be made from the 
corresponding free acid or from known compounds using 
conventional techniques known per se , e.g. conversion of 
25 the acid to an amide and dehydration of the amide to yield 
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the nitrile. 

The compounds of formula V may be made by reacting a 

compound of formula VIII with a reagent R 5 G in which 

R 5 and G are as defined above, in the presence of a 
5 proton acceptor, e.g. potassium carbonate, in a solvent 

inert to the reaction conditions, e.g. acetone, at a 

temperature of from about 5 to 85°C. 

The compounds of formula V in which R g represents 

-CH 2 C0CH 3 may also be made by reacting the 
XO corresponding compound of formula VIII or an ester, amide 

or salt thereof, with HC - CH 2 G, where G is as defined 

above (e.g. bromine) in the presence of a proton acceptor, 

e.g. potassium carbonate, in a suitable solvent, e.g. 

acetone, to give an intermediate in which R 5 represents 
15 -CH 2 -C=CH, followed by hydration of the acetylenic bond 

using water, in the presence of a suitable catalyst, e.g. 

mercuric chloride or mercuric acetate, in a suitable 

solvent, e.g. ethanol, containing an acid, e.g. 

p-toluenesulphonic acid. 
20 The compounds of formula VI may be made by processes 

analogous to process c) -, e) , f ) , g) i) , g) iii) or h) . 
The compounds of formulae Vli, VIII, ix, X, XI and 

xii are either known, or may be made from known compounds 

using conventional methods known per se . 
25 The compounds of formula I and the intermediates 
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therefore may be isolated from their reaction mixtures 
using conventional techniques. 

Pharmaceutical^ acceptable derivatives of the 
compounds of formula I include pharmaceutical^ acceptable 
5 salts, and, where A is -COOH, esters and amides of the 
2-carboxylic acid group. Suitable salts include ammonium, 
alkali metal (e.g. sodium, potassium and lithium) and 
alkaline earth metal salts (e.g. calcium or magnesium), 
and salts with suitable organic bases, e.g. salts with 

10 hydroxyl amine, lower alkyl-amines, e.g. hydroxy 
substituted alkylamines such as tris (hydroxymethyl) 
methylamine, or with simple monocyclic nitrogen 
heterocyclic ^compounds, e.g. piper idine or 
morpholine. Suitable esters include simple C 1 to 6 alkyl 

15 esters, e.g. the ethyl or butyl ester, esters derived from 
alcohols containing basic groups, e.g. di-lower alkyl 
amino substituted alkanols such as the 
2-(diethylamino)-ethyl ester, and acyloxy alkyl esters, 
e.g. a lower acyloxy-lower alkyl ester such as the 

20 pivaloyloxymethyl ester, or a bis-ester derived from a 
di-hydroxy compound, e.g. a di (hydroxy-lower alkyl) ether, 
e.g. the bis-2-oxapropan-l,3-diyl ester. The esters may 
be made by conventional techniques, e.g. ester if ication, 
transesterif ication or reaction of the acid, or a salt 
25 thereof, with an appropriate compound containing a good 
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. leaving group. The amides may be, for example, 

unsubstituted or mono- or di- C 1 to 6 alkyl amides and 
may be made by conventional techniques, e.g. reaction of 
an ester of the corresponding acid with ammonia or an 
5 appropriate amine. 

The compounds of formula I and pharmaceutical^ 
acceptable derivatives thereof are useful because they 
possess pharmacological activity in animals; in particular 
they are useful because they inhibit the release and/or 

10 action of pharmacological mediators which result from the 
in vivo combination of certain types of antibody and 
specific antigen, e.g. the combination of reaginic anti- 
body with specific antigen (see Example 27 of British 
Patent Specification No. 1,292,601). In man, both 

15 subjective and objective changes which result -from the 
inhalation of specific antigen by sensitised subjects are 
inhibited by prior administration of the new compounds. 
Thus the new compounds are indicated for use in the treat- 
ment of asthma, e.g. allergic asthma. The new compounds 

20 are also indicated for use in the treatment of so-called 
•intrinsic' asthma (in which no sensitivity to extrinsic 
antigen can be demonstrated) . The new compounds may also 
be of value in the treatment of other conditions in which 
antigen-antibody reactions are responsibl for disease, 

25 for example, hay fever; certain eye conditions, e.g. 



0104018 

- 16 - 

trachoma? alimentary allergy, e.g. urticaria and atopic 
eczema? and gastrointestinal allergy, especially in 
children, e.g. milk allergy. 

The new compounds may also be used for the prevention 
5 or inhibition of gastric acid secretion, and/or the treat- 
ment of conditions normally involving excess gastric acid 
secretion, e.g. peptic, duodenal, gastric, recurrent or 
stormal ulceration, dyspepsia, duodenitis, zollinger- 
Ellison syndrome, reflux oesophagitis and the management 

10 of haemorrhage, e.g. from erosion or ulcers, in the upper, 
gastrointestinal tract, especially when a major .blood 
vessel is not involved. The compounds may also be used to 
reduce the chance of haemorrhage in patients with severe . 
hepatic failure who are known to be at special risk. The 

15 above conditions may be treated whether or not they are 
associated with excess gastric acid secretion. 

For the above mentioned uses the dosage administered 
\ will, of course, vary with the compound employed, the mode 
of administration and the treatment desired. However, in 

20 general, satisfactory results are obtained when the 

compounds are administered at a dosage of from 0.1 to 50 
mg per kg of animal body weight in! the test set out in 
Example 27 of the British Patent Specification No. 
1,292,601. For man the indicated total daily dosage is in 

25 the range of from lmg to 3,500mg preferably from lmg to 
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3,000rag and more preferably from lmg to 600mg, which may 
be administered in divided doses from 1 to 6 times a day 
or in sustained release form. Thus unit dosage forms 
suitable for administration (by inhalation or oesophage- 
5 ally) comprise from 0.17mg to 600mg r preferably 0.17mg to 
500mg and more preferably from 0.17mg to lOOmg of the 
compound preferably admixed with a solid or liquid pharma- 
ceutically acceptable diluent, carrier or adjuvant. 
The compounds of formula I, and pharmaceutical^ 

10 acceptable derivatives thereof, have the advantage that 
they are more efficacious in certain pharmacological 
models, are more readily absorbed, are longer acting, e.g. 
when inhaled, are more active, have less undesirable side 
effects or possess other advantageous properties than 

15 compounds of similar structure to the compounds of 
formula I. 

According to the invention there is also provided a 
process for the production of a pharmaceutically accept- 
able salt of a compound of formula I, which comprises 

20 treating a compound of formula I or, where A is a -COOH 
group an ester thereof, or another salt thereof, with a 
compound containing an available pharmaceutically 
acceptable cation and capable of converting the compound 
of formula I or the salt or ester thereof, to a 

25 pharmaceutically acceptable salt of the acidic function 
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A/B. 

Compounds capable of converting the compound of 
formula I, or the salt or ester thereof, to a 
pharmaceutically acceptable salt thereof include 
5 compounds, e.g. bases and ion exchange resins, containing 
pharmaceutically acceptable cations, e.g. sodium, potass- 
ium, calcium, ammonium and appropriate nitrogen containing 
organic cations. 

In the compounds of formula I we prefer B to be 
10 hydrogen and A to be 5- (IH-tetrazolyl) or more preferably 
-COOH. R 3 may be hydrogen or alkyl C 1 to 3, e.g. 
ethyl. We particularly prefer X to be -S- or -O-. R^ 
is preferably, hydrogen. Rj is preferably -OH or an 
ester thereof with a C 1 to 7 hindered mono- carboxylic 
15 acid, e.g. pivalic acid, or with an aryl C7 to 12 acid, 
e.g. benzoic acid or with a C3 to 7 dibasic acid, e.g. 
glutaric or succinic acid. R g may be, for example, 
hydrogen, ethyl or propyl. R 7 is preferably hydrogen. 
R 8 is preferably ethyl, propyl, butyl or benzyl. 
20 According to our invention we also provide a pharma- 
ceutical composition comprising (preferably less than 80%, 
and more preferably less than 50% by weight) of a compound 
of formula I, or a pharmaceutically acceptable derivative 
thereof, in combination with a pharmaceutically acceptable 
25 adjuvant, diluent or carrier. Examples of suitable 
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adjuvants, diluents or carriers are: for tablets, capsules 
and aragees; microcrystalline cellulose, calcium phos- 
phate, diatomaceous earth, a sugar such as lactose, 
dextrose or mannitol, talc, stearic acid, starch, sodium 
5 bicarbonate and/or gelatin; for suppositories, natural or 
hardened oils or waxes; and for inhalation compositions, 
coarse lactose or aerosol propellants. The compound of 
formula I, or the pharmaceutical^ acceptable derivative 
thereof, preferably is in a form having a mass median 

10 diameter of from 0.01 to 10 microns. The compositions may 
also contain suitable preserving, stabilising and wetting 
agents, solubilizers, sweetening and colouring agents and 
flavourings.^ The compositions may, if desired, be 
formulated in sustained release form. We prefer 

15 compositions which are designed to be taken oesophageally 
and to release their contents in the gastrointestinal 
tract. 

Certain of the compounds of formula I exist in 
optically active forms. The invention also provides the 
20 optical isomers of these compounds and mixtures, -including 
racemic mixtures thereof.. The compounds may be resolved 
into their optical isomers using conventional techniques. 

The invention is illustrated, but in no way limited, 
by the following Examples in which temperatures are in 
25 °C. 
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Example 1 

5- T5- (2-Hydroxypropoxv) -4-oxo-8-propyl-4H-l-benzopyran-2-yl1 
lH-tetrazole, sodium salt 

A stirred mixture of 5-(2-hydroxypropoxy)-4-oxo-8- 

5 propyl-4H-l-benzopyran-2-carbonitrile, (9.1g) , ammonium 
chloride, (2.05g) r and sodium azide, (2.55g), in dry 
dimethylf ormamide, (100ml) , was heated on a steam bath for 
3 hours, poured into 3M HC1 and extracted into methylene 
chloride. The extracts were washed well with water, dri d 

~° over MgS0 4 , filtered and evaporated. The residue was 
dissolved in sodium bicarbonate solution and washed by 
shaking with ethyl acetate. A solid was precipitated from 
the aqueous layer. This solid was filtered off r washed 
with ethyl acetate and with cold water, then dried, 

15 leaving the required salt as a pale fawn powder, (4.93g). 



Elemental Analysis C H N 

Found 47.8% 5.32% 13.97% 

C 16 H 17 N 4 Na0 4 12 - 17% H 2 0 Requires 47.87% 5.56% 13.96% 
Example 2 

1-Ethyl-l, 4-dihydro-5- (2-hydroxypropoxv) -4- 
oxo-8-propylcruinoline-2-car boxy lie acid 
a) N-Ethyl-N- (5-methoxy-2-propylphenyl) acetamide 

A solution of N-(5-m thoxy-2-propylphenyl) acetamide 
(5.0g) in dry N r N-dim thylf ormamide (10ml) was added 
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dropwise to a stirred suspension of ether washed 50% 
sodium hydride in oil (1.28g) in dry N,N-dimethyl 
formamide under nitrogen. The reaction mixture was 
stirred for lh, cooled in ice and a solution of 
bromoethane (2ml) in dry N,N-dimethylf ormamide (10ml) 
added dropwise. The cooling bath was removed and the 
reaction stirred at room temperature for 2h r poured into 
ice and dilute hydrochloric acid and extracted with ether 
which was washed with water (4x50ml) and dried over 
magnesium sulphate. The solvent was evaporated to give 
5.0g of the product as a pale' yellow oil. The structure 
was confirmed by nmr and ms. 

b) 3-Ethylamino-4-propylphenol 

The product of step a) (17g) was heated under reflux 
in 70% w/w sulphuric acid (170ml) for lh. The" mixture was 
cooled, poured onto ice and basified to pH8 with ammonia 
solution (0.88 specific gravity). The product was 
extracted with ethyl acetate, washed with water and dried 
over magnesium sulphate. The solvent was evaporated to 
give 11. 7g of the sub-title compound as a red oil. The 
structure was confirmed by nmr and ms. 

c) Methyl l~ethyl-l. 4-dihvdro-5-hydroxy~4-oxo-8-propvl- 
quinoline-2-carboxylate 

A solution of the product of step b) (12. 6g) and 
dimethyl 5 acetylenedicarboxylate (9.5ml) in ethanol (50ml) 
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were heated under reflux for lh. The reaction mixture was 
cooled , poured into water and extracted with ether which 
was washed with water and dried. The solvent was 
evaporated to give 21. 5g of dimethyl N-ethyl-N-(5-hydroxy 
5 -2-propylphenyl) -2-aminobutene-l,4-dioate as a viscous 
oil. The structure was confirmed by nmr and ms. This 
product and polyphosphoric acid (100ml) were heated on a 
steambath with stirring for 10 min. The reaction mixture 
was poured onto a mixture of ethyl acetate and ice water, 

10 the organic layer was separated, washed with water and 

dried. The solvent was evaporated and the residue treated 
with ether and filtered. The filtrate was evaporated and 
eluted down a silica gel column using ether/petroleum 
ether (4:6) as eluant initially followed by 

15 ether/petroleum ether (4:1) to give 6.4g of the required 
sub-title product as an orange coloured oil. The 
structure was cofirmed by nmr and ms. 
d) Methyl 1-ethy 1-1 , 4-dihydro-4-oxo-8-propyl-5- 
(2-propynyloxy)quinoline-2-carboxylate 

20 The hydroxyquinoline from step c) <6.37g) and 

anhydrous potassium carbonate (6.1g) were stirred in dry 
dimethylformamide (100ml) and treated with a solution of 
80% propargyl bromide in toluene (7.5ml). The reaction 
mixture was stirred for 3 days, poured into water, and 

25 extracted with ether which was washed with water (3x100ml) 
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. then brine (1x100ml) and dried. The solvent was 

evaporated to leave 6.9g of the sub-title product as a 
viscous oil which solidified on standing. The structure 
was confirmed by nmr and ms. 
5 e) Methyl l-ethvl-1.4-dihvd ro-4-oxo-S- ( ? -oxo- D ropvior Y | 
-8-propvlauin oline-2-carboxvlate 

The propargyl ether from step d) <6.9g), p-toluene- 
sulphonic acid (0.86g) in water (8ml), and mercuric 
acetate (0.48g) in ethanol (200ml) were heated and stirred 

" under reflux for 0.75h. The reaction mixture was cooled, 
poured into water and extracted with ethyl acetate which 
was washed with water and dried. The solvent was 
evaporated, the residue treated with ether, filtered and 
the filtrate evaporated. The residue was triturated with 

15 petroleum ether (bp 30-40°) to give €.lg of the 
sub-title product as a yellow brown solid. A 
recrystallisation from cyclohexane gave the sub-title 
product as a yellow crystalline solid mp 74-76°. 
Elemental analysis: Pound C, 66.06, H, 6.66, N, 4.05% 

2 ° C 19 H 23 N0 5 t Regd C ' 66 ' 1 ' H ' € -67, N, 4.06% 

f) Methyl 1-ethyl-l, 4-di hydro-5- (2-hydroxvprop Y 16xv)-.4- 
oxo-8-proPYlg uinoline-2-carboxvlate. 

A solution of the product of step e) (5.0g) in 
ethanol (350ml) and glacial acetic acid (1.76ml) was 

25 treated portionwise with sodium borohydride (1.04g) with 
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stirring. The reaction mixture was stirred for 0.25h f 
poured into water, and extracted with ether, which was 
washed with water and dried. The solvent was evaporat d 
and the residue eluted down a silica gel column using 
5 ethyl acetate as eluant to give 3.7g of the sub-title 
product as a yellow brown oil. The structure was 
confirmed by nmr and ms. 

g) Sodium l-ethyl-l,4-dihydro-5- (2-hydroxypropyloxy)-4- 
oxo-8-propylquinoline-2-carboxylate 

10 A solution of the product of step f) (3.53g) in 

methanol (50ml) was heated under reflux with the slow 
addition of N sodium hydroxide solution (10.16ml). Th 
reaction mixture was evaporated until almost dry and 
treated with acetone* to give a sticky solid. The 

15 supernatant was decanted and the residue dissolved in 
water and freeze dried to give 2.63g of the sub-title 
product as a light brown powder. 

Elemental Analysis: Found C, 57.75, H, 6.39, N, 3.64% 
C 18 H 22 NaN0 5 4 - 85% water: Reqd C, 57.85, H, 5.9-6.43, 
20 Nf 3#75 % 
Example 3 

l,4-Dihydro-5-(2-hvdroxypropoxy)-4-oxo-8- 
propylcruinoline-2-carboxylic acid 
a). N- (2- (1-Qxopropyl) -5-methoxyphenyl) acetamide 
25 N-3-Methoxyphenylacetamide (82. 5g) and propionyl 
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• chloride (92. 5g) were dissolved in dichloroethane 
(1 litre) stirred in an ice water bath and treated 
portionwise with anhydrous ferric chloride (162. 5g) over 

.... lh. The mixture was allowed to warm to room temperature 
5 and stirred at ambient for 2h, poured into water and 

stirred rapidly. The organic layer was separated, washed 
with water (3x100ml) and dried over sodium sulphate. The 
solvent was evaporated to give a brown oil which was 
repeatedly extracted with petroleum ether (bp 60-80°) . 

10 The extracts were concentrated to give 34. 5g of sub-title 
product as white needles mp 81-84°. The structure was 
confirmed by nmr and ms. 

b > N ~ (5-meth oxy-2-propylphenyl) acetamide 

The product of step a) (2.2g) was dissolved in 
15 ethanol (80ml) , concentrated hydrochloric acid" (3 drops) 
added and the solution hydrogenated at atmospheric 
pressure in the presence of 10% palladium on charcoal 
(0.4g) until hydrogen uptake had ceased. The catalyst was 
filtered off and the filtrate evaporated to give a- white 

20 

solid which was recrystallised from cyclohexane to give 
1.4g of the sub-title product as off white needles rap 
112-113. 5°C. 

Elemental analysis: Pound C, 69.55. H, 8.15, N, 6.81% 
C 12 H 17 N0 2 : Reqa C, 69.53, H, 8.27, N, 6.76% 

25 

c ) 5-Methoxy-2-propylbenzeneamine 
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The amide of step b) (6.7g) was heated under reflux 
in methanol (80ml) , concentrated hydrochloric acid (30ml) 
and water (30ml) for 2h. The reaction mixture was pour d 
onto ice and basified with ammonia solution (0.88 specific 
5 gravity). The product was extracted into ether, washed 
with water and dried over magnesium sulphate. The solvent 
was evaporated to give 5.0g of the sub-title product as a 
pale yellow oil* The structure was confirmed by nmr and 
ms. 

10 d) Methyl 1, 4-dihydro-5-methoxy-4-oxo-8-propylcruinolln 
-2-carboxylate 

The amine of step c) (30. 5g) and dimethyl 
acetylenedicarboxylate (25ml) were heated under reflux in 
ethanol (500ml) for 2h. The reaction mixture was 
15 evaporated to dryness to give 59. 2g of dimethyl 

N- (5-methoxy-2-propylphenyl) -2-aminobutene-l, 4-dioate as 
an oil. The oil (59.2g) was added to diphenyl ether 
(500ml) at reflux. The reaction mixture was heated under 
reflux for 10 min, cooled, poured into 60-80° petroleum 

20 ether and the precipitated product collected by 

filtration, washed well with petroleum ether and dried to 
give 35. 5g of the product as a light brown solid. A 
recrystallisation from methanol gave a light brown 
crystalline sub-title product, mp 122-123°C. 

25 Elemental analysis: Found C, 65.39, H, 6.18, N, 5.07% 
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C 15 H 17 N0 4 : Regd C, 65.5, H, 6.18, N, 5.09% 

e) Methyl l f 4-dihvdro-5- hydroxv-4-oxo--8~propYlaulnoline 
-2-carboxvlate 

The methyl ether from step d) (8.0g) in dry 
5 dichloromethane (300ml) was treated with a one molar 
solution of boron trichloride in dry dichloromethane 

♦ 

(88ml) at -70° with stirring. The reaction mixture was 
allowed to warm to room temperature during lh, poured onto 
ice water, stirred for lh and extracted with ether, which 

10 was washed with water and dried over magnesium sulphate. 
The solvent was evaporated and the residue heated under 
reflux in methanol (300ml) which had been saturated with 

gas for 24 hours. The reaction mixture 
was poured into water, and extracted with ether which was 

15 washed with water and dried. The solvent was evaporated 
and the residue dissolved in ethyl acetate, silica gel 
(lOOg) added and the solvent evaporated. The product was 
obtained by eluting down a silica gel column using ether 
as eluant to give 3.2g of the sub-title product as.-a 

20 yellow solid mp 90 - 92°. 

Elemental analysis Found: C, 63.76, H, 5.71, N, 5.17% 

C 14 H 15 N0 4 Regd: C, 64.4, : H, 5.75, N, 5.23% ' 
f > Methyl 8-propyl-4 . 5- di (2-propvnyloxv) ouinolin*--?.. 
car boxy late 

25 The hydroxyquinoline of step (e) (1.5g), anhydrous 
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potassium carbonate (3.16g) and 80% propargyl bromide in 
toluene (2.1ml) were stirred in dry dimethylformamide 
(100ml) for 4 days. The reaction mixture was poured into 
water, extracted with ethyl acetate, washed with water 
5 (4x) and dried over magnesium sulphate. The solvent was 
evaporated to give l*6g of the sub^title product. A 
recrystallisation from methanol gave fluffy cream needles 
mp 136-137°. 

Elemental analysis Found: C, 71.46, H, 5.81, N, 4.2% 

10 ^20 H 19 NO 4 Re( * d - C ' 71 - 2 ' H ' 5.64, N, 4.15% 

g) Methyl 4-methoxy-8-propyl-5- ( 2-propynyloxy ) cruinoline- 
2-carboxylate 

Methanol (500ml) was saturated with hydrogen chloride 
gas, treated with the product of step (f) (14g) and heated 

15 under reflux for 3 hours. The reaction mixture was 
concentrated to low volume, diluted with ether, washed 
with water, aqueous sodium bicarbonate solution then water 
again and dried over magnesium sulphate. The solvent was 
evaporated to give a mixture of the required product and 

20 methyl l,4-dihydro-4-oxo-8-propyl-5- (2-propynyloxy) 

quinoline-2-car boxy late.' This mixture was dissolved in 
dry dimethylformamide (150ml) treated with anhydrous 
potassium carbonate (6.0g) and methyl iodide (3.0ml), and 
stirred for 1 hour. The reaction mixture was poured into 
25 water, extracted with ethyl acetate, which was then washed 
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. with water and dried. The solvent was evaporated and the 
residue recrystallised from cyclohexane to give 10. 6g of 
the required sub-title product as a cream coloured solid 
mp 118-120°. 

5 Elemental analysis Pounds c, 68.98, H, 6.15, N r 4.42% 

C 18 H 19 N0 4 Reqd: C ' €9 ' 0 ' H ' 6.07, N, 4.47% 
h) Methyl 4-inethoxy-5-(2-oxopro P vlo i rv ^8- P ro P vlcT U tn ft n» ft 
-2-carboxylate 

The propargyl ether of step (g) (4.75g, 0.0152mol), 
10 p-toluenesulphonic acid (0.6g) in water (7.1ml) and 

mercuric acetate (0.34g) in ethanol (100ml) were heated 

under reflux with stirring for 40 min. 

The reaction mixture was cooled, poured into ethyl 

acetate and water, the organic layer separated, washed 
15 with water and dried over magnesium sulphate. "The solvent 

was evaporated and the residue recrystallised from 

cyclohexane to give 2.8g of the sub-title product. The 

structure was confirmed by nmr and ms. 

i} Methyl lr4-dihydro-4- oxo-5-(2-oxopropyloxv)-8*-propvl- 

20 

quinoline-2-carboxYlate 

The product of step (h) (4.56g) in methanol (70ml), 
water (7ml) and cone. HC1 (0.7ml) were heated under reflux 
for 7.5h. The reaction mixture was poured into 
dichloromethane, washed with water, aqueous sodium 

25 

bicarbonate solution, then water again and dried over 
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magnesium sulphate. The solvent was evaporated, the 
residue triturated with ether, collected by filtration, 
washed with ether and dried to give 3.2g of the required 
sub-title product. A recrystallisation from methanol gav 
5 brown needles mp 168-169°. 

Elemental analysis: Found C, 64.16. H, 5.95, N, 4*26% 

C 17 H 19 N0 5 S Reqd C * 64 ' 4 ' H ' 6 '°* N * 4.42% 
j) Methyl 1 , 4-di hvdr o-5- f 2-hydroxypropvloxy ) -4-oxo-8- 
propylquinoline-2-carboxylate 

10 The product of step i) (2.83g) was dissolved in 

dimethylformamide (60ml) with slight warming and treated 
with glacial acetic acid (1.1ml) followed by the slow 
addition of sodium borohydride (0.64g) with stirring. Th 
reaction mixture was' then stirred for lh, poured into 

15 water, extracted with ethyl acetate, washed with water 
(4x) and dried. The solvent was evaporated and the 
residue eluted down a silica gel column using ethyl 
acetate/petroleum ether (4:1) as eluant to give 2.22g of 
the sub-title compound as a yellow gum which solidified on 

20 standing mp 78-81°. 

Elemental analysis: Pound C, 63.81, H, 6.61, N, 4.23% 

C 17 H 21 N0 5 : Reqd C ' 63 * 9 ' H ' 6 ' 58 ' N ' 4 ' 39% 
k) Sodium 1, 4-dihydro-5- (2-hydroxypropyloxy) -4-oxo-8- 
propylcru inoline-2-car boxylate 
2i> The quinolon of step j) (1.906g) in methanol (40ml) 
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^ was heated under reflux with stirring with the slow 
addition of N sodium hydroxide solution (5.98ml). The 
reaction mixture was then heated and stirred under reflux 
for 0.5h, allowed to cool to room temperature and 
5 concentrated to dryness. The residue was dissolved in 
water, filtered and the filtrate freeze dried to give 
1.745g of the title sodium salt. 

Elemental analysis: Found C, 53.98, H, 5.26, N, 3.88 

C 16 H 18 NNa0 5 8 * 04% waters Re * d C, 53.98, H, 5.06-5.94, N, 3.94% 
10 Gravimetric analysis showed 8.04% weight loss. 
Example 4 

5- (2-Hydroxvproooxv) -4-oxo-6 , 8-dipropvl-4H-l-benzopyran-2- 
carboxvlic .acid 

< a ) 2-Acetvl-4 . 6-dipropyl resorcinol 

15 A mixture of 2-acetyl-4,6-diallyl resorcinol (30g) 

and 5% palladium on charcoal, (0.25g) in ethanol, (150ml) 
was shaken in 3 atmospheres pressure of hydrogen for 2 
hours. Normal atmosphere was restored and catalyst was 
filtered off and destroyed. The filtrate was evaporated 

20 to leave sub-title material as a green solid 930g) , 
50 , which was satisfactory on nuclear magnetic 
resonance spectroscopy. 

< b > 2-Hydr oxy-6- f 2-hvdro xypropoxv) -3 , 5-dipropylacetophenone 
A mixture of the product of step (a) (30g) with 
25 Propylene oxide (15ml) and 5ml of a 40% solution of 
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benzyl tri-methyl ammonium hydroxide in water , was 
dissolved in dioxan (250ml) , sealed in a glass vessel and 
then heated in a steam-bath for 40 hours. The mixture was 
cooled and then solvent was evaporated off. The residue 
5 was dissolved in ether (150ml) and the solution was washed 
with water, then with 1% sodium hydroxide solution f again 
with water , dried (MgS0 4 ) , filtered and evaporated to 
leave the sub-title material as a red oil, (20. 5g) . 
Nuclear magnetic resonance supported the structure 
10 proposed. 

(c) 5- (2-Hydr oxypropoxy) -4-oxo-6 , 8-dipropyl-4H-lbenzopyran- 
2-car boxy lie acid 

To a stirred solution of sodium ethoxide, prepared by 
dissolving sodium (8g) in ethanol (250ml), was added a 

15 solution of the product of step (b) (20. 5g) and diethyl 
oxalate, (25g) in ethanol (100ml). The mixture was 
stirred and kept under reflux for 5 hours, then it was 
poured into a stirred mixture of concentrated hydrochloric 
acid, (40ml), water (200ml) and chloroform (200ml). The 

20 chloroform layer was isolated and combined with a further 
chloroform wash of the aqueous layer." - The total 
chloroform solution was washed with water, (2 x 200ml), 
dried (MgS0 4 ) filtered and evaporated. The residual oil 
was dissolved in ethanol, (100ml) and treated with cone. 
25HC1, (2ml). This mixture was kept under reflux for 1 hour 
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. after which the solvent was removed. The residue was 

treated with sodium bicarbonate, (8g) methanol, (50ml) and 
water (150ml) and this mixture was kept under reflux for 1 
hour, evaporated and then extracted into water. The 
5 aqueous solution was washed with ether, filtered and then 
acidified with 5N hydrochloric acid. Precipitated 
material solidified upon standing and was subsequently 
dissolved in chloroform. The solution was washed with 
water and then evaporated to leave the title material, 

10 (8.6g), m.p. 135-7°. 
Analysis t 

Pounds C, 65.8; H, 7.0 
C 19 H 24°6 C, 65.6,- H, 6.94% 

W Sodium 5- (2-hydroxvp ropoxy) -4-oxo-6 , 8-dipropvl-4H-l- 
!5 ben2opyran-2-carboxvlate 

The product of step (c) (8.2g) was dissolved in a 

solution of sodium bicarbonate, (2.1g) in water (40ml). 

The solution was filtered, evaporated to near dryness and 

then diluted with acetone. Crystallisation occurred. The 
20 crystals were filtered off, crushed, and dried in vacuo at 

80° for 2 hours to leave, the sub-title material as a 

white powder, (7.7g). Structural evidence was provided by 

nuclear magnetic resonance spectroscopy. 

Analysis ; 

25 Found: C, 54.05; H, 6.6 
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C 19 H 23 Na0 6 * 3H 2° re< I uires * c # 53.8 ; H, 6.8% 
Example 5 

5- (2-Hydroxypropoxv) -7-methvl-4-oxo-B-propyl-4H-l- 
benzopyran-2-carboxylic acid 
5 a) 1- (2-Hydroxy-4-methyl-6- t2-propenyloxy1 phenyl) 
ethanone 

1- (2, 6-Dihydroxy-4-methylphenyl) ethanone (33. 7g) , 
K 2 CX> 3 (35g), allyl bromide (21ml) and diraethyl- 
formamide (400ml) were stirred together for 18 hours and 
10 poured into water. The precipitated sub-title compound 
was collected, dried and recrystallised from 60/80 
petroleum ether, mp 84-86°. 

b) 1- (2, 6-Dihydroxy-4-methyl-3- (2-propenyl) phenyl) 
ethanone 

15 The product of step a) (26g) was heated in tetralin 

(52ml) at 165-170° for 2 hours. After cooling the 
precipitated sub-title compound was collected, washed with 
petroleum ether and dried, mp 104-106°. 

c) 1- (2-Hydroxy-6- C2-hydroxypropoxy1 -4-methvl-3- 

20 

t2-propenyl) phenyl) ethanone . 

The product of step b) (23. 5g), propylene oxide 
(44ml), tetraethyl ammonium bromide (0.9g) and dioxan 
(30ml) were heated at 100° in a sealed container for 2.5 
hours, then cooled and poured into water. Chloroform 

25 

extraction, and washing with water followed by drying and 
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evaporation afforded the sub-title compound as an oil 
(30g) MS: M + 264 BP191. 

d ) 1- (2-Hydroxy-6- r2 -hvdroxvDropoxv1 -4-methvl-3-propyl 
phenyl) ethanone 

5 The product of step c) (30g) was hydrogenated over 5% 

Pd/C (lg) at 1 atmosphere H 2 pressure in ethanol (200ml) 
until hydrogen uptake ceased. The catalyst was filtered 
off, and solvent was evaporated. The residue was 
triturated with petroleum ether, then recrystallised from 
10 40/60 petroleum ether to afford the sub-title compound 
{15. 6g) mp 76-77°. 

«) Sodium 5- (2-hvdroxypropoxy) -7-methyl-4-oxo-8- 
propyl-4H-l-penzopyran-2-carboxvlate 

Sodium hydride (2.8g) was added to a suspension of 
15 the product of step d) (15. 6g) and diethyl oxalate (17. 2g) 
in 60/80 petroleum ether (200ml). Gentle warming resulted 
in brisk effervescence and when this subsided the mixture 
was refluxed for 15 minutes. On cooling ethanol (65ml) 
and cone. HC1 (16ml) were added. The mixture was heated 

20 

on a steam bath for 10 minutes, then cooled, evaporated 
and extracted into chloroform. The organic solution was 
washed with water, dried and evaporated to afford the 
chcomone ester as an oil (20g) . 

The oil (20g) was dissolved in methanol (50ml) 
25 together with sodium bicarbonate (7.6g) and wat r (90ml) 
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# and refluxed for 2 hours. The solution was cooled, washed 
with chloroform, then acidified and extracted into 
CHC1 3 . The extract was washed with water, dried and 
evaporated. The resulting acid was dissolved in a 
5 solution of sodium bicarbonate (50g) in water (100ml) with 
heating. The solution was filtered, cooled and diluted 
with acetone. The resulting precipitate was collected and 
dried to afford the title compound (11. 2g) mp > 300°. 
Example 6 

10 6 , 8-Diethyl-5- (2-hydroxypropoxy) -4-oxo-4H-l-benzopyran-2- 
carboxylic acid 

a) l-r3,5H3iethyl-2-hydroxy-6-t2-hydroxypropoxy1phenyl) 
ethanone 

1- (3,5-Diethyl-2,6-dihydroxy-phenyl) ethanone (16. 9g) , 
15 propylene oxide (15ml) , benzyl trimethylammonium hydroxide 
(20 drops) and dioxan (30ml) were heated together in a 
sealed system at 100° for 21 hours. Volatile materials 
were then evaporated off and the residue was extracted 
into chloroform, which was washed with water, dried and 
20 evaporated to leave an orange oil (20. lg). NMR consistent 
with the desired structure. 

b) 6 , 8-Diethyl-5- (2-rhvdroxypropoxy) -4-oxo-4H-l-benzopyran- 
2-car boxy 11c acid 

To a solution of sodium (11. 5g) in ethanol (450ml) 
25 was added the product of step (a) (20g) and diethyl 
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oxalate (29g) dissolved in ethanol (50ml). After 
refluxing for 15 hours the cooled solution was poured into 
a mixture of cone. HC1 (5ml) and left for 10 minutes. The 
resulting mixture was evaporated and the residue was 

5 refluxed with methanol (40ml) , water (100ml) and sodium 
bicarbonate (lOg) for 1 hour. Methanol was evaporated and 
the aqueous residue was diluted with a little water, 
filtered and acidified to afford an oil. Repeated 
trituration with ether afforded the title compound (3.5g) 
10 n»P 167-169°. 

c) Sodium 6 , 8-diethyl-5- (2-hydroxypropoxy ) -4-oxo-4H-l- 
ben zopy r an- 2-carboxylate 

The product of step b) (3.2g) and sodium bicarbonate 
(0.84g) were dissolved in water (100ml) , filtered and the 

15 solution was lyophilised to afford the title compound 
(3.2g) mp > 300°. 
Example 7 

5- (2 , 3-Dihydroxy-n-propoxy) -4-oxo-8-n-propyl-4H-l- 
benzopyran-2-carboxylic acid 
20 The sodium salt of 5- (2-hydroxy-n-propoxy) -4-oxo-8-n- 
propyl-4H-l-benzopyran-2-carboxylic acid was prepared as a 
50% suspension in isotonic saline. • 
Animals 

Mai Cob Wis tar rats (weight approximat ly 350g) wer 
25 obtained from Charles River (Manston, Kent, OK). 
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Animal dosing and urine collection 

Six rats were dosed twice daily with dosing solution 
(5ml) for 6 days. The daily dose was approximately 
14g kg 1 day 1 , The urine from each rat was collected 
5 daily and pooled. 
Extraction of urine 

The pooled urine was acidified to pHl by the additi n 
of concentrated HC1. The acidified urine was then 
extracted twice with two volumes of diethyl ether. The 
10 diethyl ether extract was evaporated to dryness under 
reduced pressure at 30°. The residue was redissolved in 
methanol (10ml) . 

High performance liquid chromatography 

Aliquots (100 ul) of the extract or subsequently 

15 partially purified fractions were injected onto a 

Spherisorb BODS 25 cm x 0.8mm (id) column. The column was 
eluted with a mobile phase consisting of 35% methanol 65% 
water containing ammonium acetate (5%) at a rate of 
4ml min 1 by pump. The column eluate was monitored at 

20 350 nm by a DV detector. 
Extraction 

Combined fractions of eluate were concentrated under 
reduced pressure at 45° to remove methanol. The 
concentrate was then acidified to pH 1 with concentrated 

25 

HC1 and extracted twice with two volumes of diethyl 
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. ether. The ether was removed by evaporation under reduced 
pressure. The samples were then analysed and unchanged 
starting material together with the title compound were 
identified. 
5 Example 8 

5- (2 , 3-Dihvdroxv -n-propoxv) -4-oxo-8-n-propvl-4H-1- 
benzopyran-2-carboxylic acid 

a) Ethyl 4-oxo-5-(2-propenyloxv)-8- propvl-4Hri)benzopvran 
-2-carboxylate 

10 A stirred solution of sodium metal, (47. lg) , in dry 

ethanol, (1000ml), was treated dropwise with a solution of 
diethyl oxalate, (150. 3g, 140ml), and 1- (2-hydroxy-6- 
(2-propenyloxy)-3-propylphenyl) ethanone, (95g), in dry 
ethanol, (300ml). The resulting mixture was heated at 

15 reflux for 3 hours, then left to cool overnight and poured 
into a mixture of cone. HC1 (250ml), water, (1000ml), and 
chloroform, (1000ml). The organic layer was isolated, 
washed with water, (4 x 1000ml), dried (MgSO.) , filtered 
and evaporated to a red oil. This was heated under reflux 

20 for 1 hour in ethanol/C.HCl and the resulting solution was 
left overnight in a refrigerator. The resulting 
crystalline solid was filtered off and dried to constant 
weight, (68g). A portion (lOg) , was dissolved in 
chloroform and the solution was washed with NaH00 3 

25 S olution, water, dried (MgS0 4 ) , filtered and 
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evaporated. The residue was recrystallised from ethanol 
and dried vacuo at 40° for 5 hours, leaving a yellow 
solid, (8.0g), rop 85-86°. 
Elemental analysis found: C,68.5; H r 6.4 
5 C 18 H 2 q0 5 Requires: C, 68.34; H,6.37% 

b) Ethyl 5- (2 r 3-Dihydroxy-n-propoxy) -4-oxo-8-n-propyl- 
4H-l-benzGpyran-2-earbQxylate 

316Mg of the product of step a) (lmmol) in 5.5ml of a 
63% solution of hydrogen peroxide in t-butanol (10ml) and 

10 300 pi of a 0.5% solution of osmium tetroxide in t-butanol 
were stirred at room temperature for three hours. Thin 
layer chromatography monitoring in ether/acetone (9:1) 
revealed no further increase in product after three 
hours . The t-butandl was evaporated off under pressure 

15 and the residue taken up in a small volume of -CHClj/ 
CH 3 OH and applied to two preparative thin later 
chromatography plates which were developed in 
CHCl 3 /CH 3 OH (9:1), the band due to the diol removed, 
and the silica eluted with CHCI3/CH3OH (1:1).. The. 

20 organic solvent was removed under reduced pressure to give 
262mg of slightly impure product which was recrystallised 
from ag. ethanol to give 163mg of the sub-title compound 
whose structure was confirmed by mass spectroscopy 

c) 5-(2,3-Dihydroxy-n-propoxy) -4 -oxo-8-n-propyl-4H- 1- 
25 ben zopyr an- 2 -car boxy lie acid 
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40Mg of the product of step b) (0.114mmol) and 9.6mg 
of NaH00 3 (0.114 mmol) in 2mls of methanol were heated 
together at 70°. The reaction was monitored by thin 
layer chromatography in chlorof orm/methanol (3x10ml) , 

5 acidified and extracted with GBCl 3 /isopropanol 

(3xl0mls) . The organic solvent was removed under reduced 
pressure and trituration of the resulting gum with ether 
gave a yellow solid which was dried under vacuum to yield 
12.6mg of the title compound whose structure was confirmed 

10 by NHR spectroscopy. 
Example 9 

5- (2, 3-Dihydroxypropoxy) -4-oxo-8-propyl-4Hri1 
benzopyran-2-car boxy lie acid 

a) Ethyl 5-oxiranylmethoxy-4-oxo-8-propyl-4Htll benzopyran 
15 -2-carboxylate 

A solution of ethyl 4-oxo-5-(2-propenyloxy)-8-propyl 
-4Htl]benzopyran-2-carboxylate, (16. Og), in dry 
dichloromethane, (175ml), was stirred and cooled in an ice 
bath, then treated portionwise over 15 minutes with 

20 3-chloroperoxybenzoic acid, (95% purity, 13. 8g). The 
mixture was maintained at ice temperature for a further 2 
hours, allowed to reach room temperature and then stirred 
for 90 hours. Excess oxidant was destroyed by addition of 
sodium bisulphite solution and th organic layer was 

25washed with NaH00 3 solution, water, and then dried and 
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evaporated. The residue was twice crushed under ether and 
filtered off, leaving the sub-title compound as a yellow 
solid (5.95g). The structure was confirmed by NMR 
spectroscopy. 

5 b) Ethyl 5- (2 , 3-dlhydroxypropoxv) -4-oxo-8-propyl-4Hf 11 
benzopyran-2-carboxylate 

A solution of the epoxide from step a) , (3g) , was 
dissolved in acetone, (100ml) , and treated at room 
temperature with 3M H 2 SC> 4 , (15ml). The resulting 

10 solution was left to stand for 1.5 hours ana then 

evaporated to dryness. The residue was diluted with water 
and extracted into ethyl acetate. The extracts were 
washed with water , brine, water again, then dried, 
(MgS0 4 ) , filtered and evaporated. The residue, (1.8g), 

15 was chromatographed on silica gel, (90g, 70-230 mesh) , 
eluting in order with CH 2 Cl 2 :ethylacetate 1:1, neat 
ethyl acetate, and ethyl acetate: ethanol 97:3, which gave 
the required product. The fractions were evaporated and 
the residue was triturated with ether , leaving a yellow 

20 solid, (l.Og) mp 141-142°. 

Elemental analysis found: C, 62.08} H, 6.45 
C 18 H 22°7 requires: C,61.7; B,6.3% 

c) 5- (2,3-Dihydroxvpropoxy) -4-oxo-8-propyl-4Htl] 
benzopyran-2-carboxylic acid 

25 a solution of th ethyl ester from step b) (0.87g), 
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in ethanol, (60ml), was treated dropwise at reflux with 2N 
NaOH solution, (1.25ml). After 10 minutes the mixture was 
evaporated and the residue was dissolved in water. This 
solution was washed with ether, warmed under vacuum and 
5 then filtered. The filtrate was acidified and the 
precipitate was extracted into ethyl acetate. The 
extracts were dried, (MgS0 4 ) , filtered and evaporated, 
the residue was crushed under ether and filtered off, 
. leaving the sub-title compound as a pale yellow solid, 
10 (0.65g) mp 143-145°. 

<3) Sodium 5- (2 . 3 -d i hy d r oxypr opo x v ) -4-oxo-8-propvl-4Hm 
benzopy r an-2-car bo xvlate 

A solution, of the car boxy lie acid from step c) 
(0.49g), in ethanol, (25ml), was treated dropwise at room 
15 temperature with 0.5M NaOH solution, (3.04ml)." The 

solution was evaporated and the residue was dissolved in 
sterile water, filtered and the filtrate freeze-dried 
overnight, giving the required salt as a yellow solid 
(0.49g). 

20 Analytical HPLC reports 99.8% purity. 

Thermal gravimetric analysis showed 5.5% wt. loss at 
150°. 

Elemental analysis found: C,52.42; H,5.29 

C 16 H 17 Na0 7 5,5% H 2° re «3 uir es: C,52.73; H,5.33% 
25 Example 10 
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5- (2-Hydroxypropoxy ) -4-oxo-8-phenvlmethyl-4H-l- 
benzopyran-2-carboxylic acid 

a) 1- (2 y 6-Dihydroxy-3-phenylmethylphenyl) ethanone 
2,6-Dihydroxy acetophenone (38g) , chloroform (500ml), 

5 60/80 petroleum ether (500ml) and orthophosphoric acid 
(200g) were refluxed and stirred while a solution of 
benzyl alcohol (53.25g) in chloroform (100ml) was added 
over 1 hour, when addition was complete refluxing was 
continued for 3 hours. The mixture was then cooled and 

•0 the organic phase was decanted, washed with water and 
dried. Evaporation afforded a gum which was triturated 
with petroleum ether and recrystallised from CC1 4 to 
afford the sub-title compound 39. 5g mp 117-119°. 

b) 1- (2-Hydroxy-6- [2-hydroxypropoxy] -3-phenylmethvl- 
• 5 phenyl) ethanone 

The product of step a) (18. lg) , propylene oxide 6.5g, 
benzyl trimethylammonium hydroxide (0.75ml) and dioxan 
(75ml) were heated in a sealed container at 100° 
overnight. After cooling, volatile materials were, removed 
!0 under vacuum and the residue was dissolved in ether, 
washed with IN NaOE, water, dil. HC1 "and water. Drying 
and evaporation afforded the sub-title compound 9.9g. NMR 
spectrum consistent with the desired structure. 

c) 5- (2-Hydroxypropoxy) -4-oxo-8-phenvlmethyl-4H-l- 
!S benzopyran-2-carboxylic acid 
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The product of step b) (9.6g) was added to a solution 
of sodium (3.68g) in ethanol (500ml), and then diethyl 
oxalate (11.84g) was added. The mixture was refluxed for 
1.25 hours, then poured into CHCI3 (800ml) and dil. HC1 
5 (100ml). The organic phase was evaporated, and the 
residue was treated with cone. H 2 S0 4 (1ml) in ethanol 
(50ml) at room temperature for 15 minutes. Ethanol was 
evaporated and the oil was dissolved in 1:1 ethanol-water 
(150ml) and treated with sodium bicarbonate (30gm) . This 

10 mixture was refluxed for 1 hour and then the ethanol was 
evaporated. The aqueous solution was washed with ethyl 
acetate, acidified and extracted into CHC1,. 
Evaporation gave a gum which was triturated with ether, 
and recrystallised from ethyl acetate to afford the 

15 sub- title compound (1.2g) mp 170-2°. 

d) Sodium 5- (2-hvdroxvp ropoxv)-4-oxo-8-phenylroethvl-4H-l- 
benzopyran-2-carboxvlate 

The product of step c) (3.54g) and sodium bicarbonate 
(0.84g) were heated together in water (100ml) until 
20 dissolved. The solution was filtered arid the solution 
lyophilised to afford the sub- title compound (3.6g) mp> 



300°. 



Example 11 

5- (2-Benzoyloxypropoxy ) -4- oxo-8-propvl-4H-l-benzo PV ran-2- 
25 car boxy lie acid 
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a) Ethyl 5- (2-benzoyloxypropoxy) -4-oxo-8-propyl-4H-l- 
ben zopy r an- 2- car boxy 1 at e 

A mixture of ethyl 5- (2-hydroxypropoxy)-4-oxo-8-propyl 
-4H-l-benzopyran-2-carboxylate (5g) , dry pyridine , (6ml) 

5 and benzoyl chloride, (4g) in dry 1,2-dichloroethane, 
(50ml) was heated under reflux for 1 hour, and then left 
at ambient temperature overnight. Volatile components 
were then evaporated and the residue was triturated with 
cold dilute hydrochloric acid, washed with water, 

10 triturated with cold sodium bicarbonate solution, washed 
with water and then dried, in 'vacuo at 50°, to leave the 
sub-title material as a tacky, pale orange oil, (5.6g). 
The proposed structure was supported by NMR studies and by 
mass spectroscopy. 

15 b) 5- (2-Benzoyloxypropoxy) -4-oxo-8-»propYl-4H-l-benzopyran 
-2-carboxylic acid 

A solution of the product of step a) (5.5g) in 
dimethylf ormamide, (25ml) was heated on a steam bath and 
treated over 15 min with a solution of sodium bicarbonat 

20 (3g) in water, (40ml). This mixture was heated on a steam 
bath for a further 1.25 hour, evaporated to low bulk (25g) 
cooled and diluted with water. The resulting mixture was 
filtered and the filtrate was carefully acidified with 
dilute hydrochloric acid. A solid was precipitated, which 

25 was filtered off, washed with water, and then dissolved in 
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ether. The ethereal solution was dried (Na 2 S0 4 ) , 
filtered and then diluted with 40-60° petroleum ether. 
Crystallization occurred and gave the sub-title material 
as a pale cream powder (1.95g), mp 108-10°. 
5 Satisfactory nuclear magnetic resonance and mass 
spectroscopic data were obtained. 

c) Sodium 5- (2-benzoyloxypropoxy) -4-oxo-8-propyl-4H-l- 

ben zopy r an- 2-car boxy late 

A mixture of the product of step b) (1.85g) and 
X0 sodium bicarbonate # (0.4g) in water (8ml) was stirred to 

give a clear solution, which was flooded with acetone. 

The precipitated solid was filtered off and discarded and 

the filtrate was evaporated to dryness. The residue was 

re-dissolved in dry acetone and the solution was diluted 
15 with dry ether. Crystallization occurred and _gave 

sub-title material as an off-white powder (1.6g). The 

proposed structure was supported by nuclear magnetic 

resonance and mass spectroscopic data. 
Analysis: Pound: C, 62.92; H,4.80 
20 C 23 H 21 Na0 7 1 * 5%H 2° Re( 3uires: C,62.9; 

H,4,78-4.92 

Example 12 

Butanedioic acid, mono (2-ethoxycarbonyl-4-oxo-8-propyl- 
4H-l-benzopyran-5-yloxy ) prop-2-yl ester 
25 a) Butanedioic acid mono (2-ethoxycarbonyl-4-oxo-8-propyl- 
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4H- 1-ben zopyr an-5-yloxv ) prop-2-yl ester 

A solution of ethyl 5-(2-hydroxypropoxy)-4-oxo-8- 
propyl-4H-l-benzopyran-2-carboxylate, (9.8g) in pyridine 
(100ml) was treated with succinic anhydride, (5g) and th 
5 resulting solution was heated on a steam bath for 17hr. 
Most of the pyridine was evaporated off and the 
concentrate was exhaustively triturated with cold N HC1, 
then with water and dried to leave sub-title material as 
an off-white powder, (13g) , m.p. 146-9°. Satisfactory 
10 N.M.R. spectra were obtained. 

b ) Butanedioic acid, mono (2-ethoxycar bony 1-4 -oxo-8-propy 1- 
4H-l-benzop vran-5-vloxy)prop-2-yl ester mono sodium salt 

The product of step a) (1.5g) was carefully dissolved 
in a solution of sodium bicarbonate, (0.3g) in water 
15 (15ml) . The solution was filtered and f reeze-dried to 
leave the sub-title material as a straw coloured, 
deliquescent solid, (1.2g). 
Analysis : 

Pound: C, 55.37; H, 7.22 

20 C 22 H 25 Na0 9 1 * 25H 2° requires: C,55.17,H, 5.53% 
Example 13 

5- (2-Hvdroxypropox v) -4-oxo-8-propyl-4H-l-thiabenzopyran 
-2-carboxylic acid 

a) Ethyl 4-oxo-5-pro paroyloxy-8-propyl-4H-l-thiabenzopvran 
25 -2-carboxvlate. 
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# A mixture of 80% w/w propargyl bromide in toluene 

(20g) and ethyl 5-hydroxy-4-oxo-8-propyl-4H-thiabenzopyran- 
2-carboxylate, (14. 6g) in dry N,N-dimethylformamide, 
(75ml) was stirred and cautiously treated with 50% w/w 
5 sodium hydride in oil. The mixture was heated on a steam 
bath for 18hr. Volatile materials were removed and the 
residue was extracted with ether. This extract was 
filtered, evaporated, and the residue was extracted with 

* 

boiling 40-60° petroleum ether. Material remaining 
lp undissolved was subsequently crytallised from a 60-80° 
petroleum ether/ethyl acetate mixture to give sub-title 
material as brown crystals, (5g) , m. p. 95-8°. 

a) Ethyl 5-acetonvloxv-4-oxo-8-propyl-4H-l-thiabenzopvran 
-2-car boxy late 

15 A mixture of the product of step a) (4.4g), with 40% boron 
trifluoride: acetic acid complex, (0.3g) and red mercuric 
oxide, (0.04g) in glacial acetic acid, (40ml), was heated 
on a steam bath for 1 hr. Most of the solvent was 
evaporated off and the contentrate was diluted with 

20 water . The aqueous phase was discarded and the organic 
deposit was extracted into ethyl acetate. This extract 
was diluted with 60-80° petroleum ether and filtered. 
The filtrate, upon further dilution with 60-80° 
p troleum ether, deposited an oil, which upon standing 

25 solidified to leave the sub-title material as a brown 
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powder, (3.25g) m.p. 88-98°. 

c) Ethyl 5- (2-hydroxypropoxy) -4-oxo-8-propyl-4H-l- 
th iabenzopyr ah-2-car boxy late 

5 A solution of the product of step b) (2.15g) and 

glacial acetic acid, (0.8g) in ethanol, (40ml) was stirred 
and treated over a few minutes «*ith sodium borohydride, 
(0.4g). Stirring was continued for 10 min. and the 
mixture was then allowed to stand for 10 min. Volatile 

10 materials were removed and the residue was partitioned 
between ether and water. The ethereal layer was isolated 
and evaporated and the residue was crystallised , from an 
ethyl acetat^/60-80 0 petroleum ether mixture, to give 
the sub-title material as orange crystals, (1.2g) r m.p. 

15 102-7°. - > , - 

d) Sodium 5- (2-hydroxypropoxy) -4-oxo-8-propyl-l- 
thiabenzopyran-2-carboxylate 

A mixture of the product of step c) (1.2g), sodium 
bicarbonate, (0.6g), water, (20ml) and methanol, (20ml) 

20 was heated under reflux for 40 min. and then most of the 
solvent was removed. The concentrate was diluted with 
water, and then evaporated to low bulk. This concentrate 
was diluted with acetone and excess inorganic material was 
filtered off. The filtrate was evaporated to near dryness 

25 and then treated with anhydrous acetone. Crystallization 
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# occurred yielding the sub-title material as a fawn powder, 
(0.86g) 
Analysis : 

Found: C, 53.56; H r 5.21 
5 C 16 H 17 NaO 5 S.0.75H 2 O requires: C,53.7 f H, 5.17% 
Example 14 

8- (1, 1-Dimethylethyl) -5- (2-hydroxypropoxy) -4-oxo- 
4H CH benzopyran-2-car boxy lie acid 

a) 2, 6-Dihydroxy-3- (l y l-dimethylethyl)phenylethanone 
10 A stirred mixture of 2, 6-dibydroxyphenylethanone, 

(30.4g) f ortbophosphoric acid, (160g) , chloroform, 
(400ml), and petroleum ether, (400ml, bp 60-80°) was 
heated under ^reflux and treated dropwise over 1.25h with a 
solution of t-butanol, (29.6ml), in chloroform, (80ml). 
15 The resulting mixture was heated under reflux for a 

further 4h, evaporated to lower bulk, (250ml), and cooled 
to room temperature. Chloroform (1.5 1), was added and 
the supernatant yellow solution was decanted from 
H 3 P0 4* The or 9 anic solution was washed with brine, 
20dried, (MgS0 4 ) , filtered and evaporated to near 

dryness. Petroleum ether, (1.5 1 bp40-60°) was added, 
the solid was filtered off, washed with petroleum ether 
and dried, giving the required material as a yellow 
crystalline solid, (23g). Recrystallisation from 
25ether/petroleum ether bp40-60° gave the sub-title 
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compound, mp 187-9°. Structure was confirmed by NMR. 

b) 3- ( 1 , 1-D imethyl ethyl) -2-hydroxy-6- ( 2-hydroxypropoxy ) 
phenylethanone 

A solution of the product from step (a), (31. 5g), 
5 propylene oxide, (13.05g) and ben zyltr imethyl ammonium 
hydroxide, (2.5ml of a 40% solution), in 1,4-dioxan 
(125ml) , was heated to 100° in a sealed vessel for 
16hr. The solvent was removed and the residue was 
dissolved in ether. This solution was washed with lM NaOH 
10 solution, water, dil. HC1, water again, dried, (MgS0 4 ) , 
filtered and evaporated to dryness, leaving the sub-title 
compound as a green oil, (36. Og) . 

c) Ethyl 8- (1, 1-dimethylethyl) -5- (2-hydroxypropoxy>-4- 
oxo-4H[llbenzopyran-2-carboxylate 

15 A stirred solution of sodium metal, (15. 5g), in 

ethanol, (500ml) , was treated with the product from step 
(b), (36. Og) and then with diethyl oxalate, (49. Og). This 
mixture was heated at reflux for 45 min. , cooled and 
poured into chloroform, (1500ml), containing excess cone. 

20HC1 and water. The organic layer was isolated r 

evaporated, and the residue was heatea under reflux with 
ethanol, (250ml) and cone. HC1, (10- drops) , for 45min. . 
The ethanol was evaporated off and the residue was 
triturated with ether. Insoluble material was isolated by 

25 filtration and dried in vacuo , leaving a pale yellow 
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solid, (23. 9g). This solid was recrystallised from 
benzene/petroleum ether to give material, mp 110-111°. 
Analysis found: C r 65.2; H,7,l 

C 19 H 24°6 re 9« irea5 c ' 65.5; H f 6.94% 
5 d) 8- f l,l-Dimethylethyl)-5- (2-hydroxypropoxy) -4-oxo-4H 
ri]benzopyran-2-carboxylic acid 

A mixture of the ester from step (c) r (17. 6g), in 
methanol, (100ml), was treated with a solution of 
NaHO0 3 , (17. 6g) , in water, (500ml). The resulting cloudy 
10 mixture was heated under reflux for 1.5h and then the 
methanol was evaporated off. The aqueous solution was 
filtered and acidified to pH 1 with cone. HC1. After 
standing the -supernatant solution was decanted off and the 
residual gum was rinsed with clean water and then 
15 triturated with petroleum ether. The resulting solid was 
filtered off, dried, (15g), and crystallised from aqueous 
acetone to give the required acid, (14. Og) , mp 93-95°. 
Analysis found:- C, 63.45; H, 6.45 

C 17 H 20°6 re 9U i ? eSs " c * 63.74; H, 6.29% 
20 e ) sodium 8- (1, 1-dim ethyl ethyl) -5- (2-hydroxypropoxy) 
-4-oxo-4Hfl]benzopyran-2-carboxylate 

The acid from step (d) , (10. 7g), was added to a 
solution of NaHC0 3 , (2.73g) # in water (50ml). The 
resulting solution was filtered, freeze dried and the 
2 %>roduct was dried in vacuo , (10. 4g) • 
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. Analysis found: Cf 57>6; Hf SB 

C 17 H 19 Na0 6' 3 ' 4% water requires: C, 57.6; H, 5.8%. 

Example 15 

8- (2-Hydroxypropoxv) -9-oxo-5-pr opvl.-iH. 9H-benzopvrano 
5 [2,3-5] -y- tr ia zole 

a) 9-Oxo-e- f 2-oxopropox Y ) -S-Propvl-IH f 9H-benzopvr a n Q 
[2 r 3-d j -v-tr iazole 

y 8-Hydroxy-9-oxo-5-propyl-lH, 9H-benzopyrano t2 , 3-d] -v- 

triazole (24. 5g), potassium carbonate (27. 6g), dry 

10 dimethylformamide (500ml) and chloroacetone (9.2g) were 
stirred together for 4 days at room termpature under 
nitrogen. The mixture was diluted with water (5L) and the 
PH was adjusted to 7 with acetic acid. The aqueous 
solution was extracted with ethyl acetate which was then 

15 evaporated. The residue was separated by high-performance 
liquid chromatography to afford the sub-title compound 
(0.2g). Structure was supported by m.s. 

b) Sodium salt of 8-f2- hvdroxvpropoxv)-9-oxo-5-propvl- 
lH,9H-ben zopyranof2,3-d1 -v-tr iazole 
, 20 The product of step a) was treated with sodium 

borohydride (O.lg) in ethanol (20ml) at room termperature 
for 24hr r then the mixture was acidified with acetic acid 
and evaporated. The residue was extracted well with ethyl 
acetate, which was evaporated to afford the hydroxy 
25 compound (0.05g). This gummy solid was treated with 
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sodium hydroxide (1.6ml of 0.1K solution) at room 
temperature. After stirring for 30 min the solvent was 
removed by lyophilisation to afford the title compound 
(0.58g) mE>300°C. 



10 



15 



20 



25 



01 04018 



- 56 - 



What we claim is ;~ 

1. A compound of formula I, 




10 in which X is -O- , -s- or -NR 3 ~, 

R 3 is hydrogen or alkyl C 1 to 6, 

A is -C00H or 5-(lH-tetrazolyl) , and B is hydrogen, 
or A and B together form a chain -N=N-NH-. 
R x is hydrogen or hydroxy, 
15 ^ is hydroxy or ester if ied hydroxy, 

R 6 is hydrogen or alkyl C 1 to 3, 
R 7 is hydrogen or methyl, and 

R 8 is alkyl C 1 to 4 optionally substituted by 
phenyl, 

20 provided that 

when B is hydrogen,. A is -COOH,-X is -0-, R x is 
hydrogen, is hydroxy, R g and R ? .are both hydrogen 
then Rg is not propyl, 

and pharmaceutical^ acceptable derivatives thereof. 
25 2. A compound according to Claim 1, wherein B is 
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hydrogen and A is -COOH. 

3. A compound according to Claim 1 or 2, wherein X is 
-S- or -O- . 

4. A compound according to any one of the preceding 
5 claims, wherein R 1 is hydrogen. 

5. A compound according to any one of the preceding 
claims, wherein R 2 is hydroxy ester ified by a C 1 to 7 
hindered monocar boxy lie acid, with an aryl C7 to 12 acid, 
or with a C3 to 7 dibasic acid. 

10 6. A compound according to Claim 5, wherein R 2 is 
hydroxy esterified by benzoic acid, 

7. A compound according to any one of the, preceding 
claims, wherein R g is hydrogen, ethyl or propyl, R 7 is 
hydrogen and R g is ethyl, propyl, butyl or benzyl. 
15 8. 5- t5-(2-Hydroxypropoxy)-4-oxo-8-propyl-4H-l-benzopyran- 
2-yl] lH-tetrazole, 

1-Ethyl-l, 4-dihydro-5- (2-hydroxypropoxy) -4-oxo-8- 
propylquinoline-2-carboxylic acid , 

1, 4-Dihydro-5- (2-hydroxypropoxy) -4-oxo-8- 
20 propylguinoline-2-carboxylic acid, 

5- (2-Hydroxypropoxy).-4-oxo-6 , 8-dipropyl-4H-l-benzopyran 
-2-carboxylic acid, 

5- (2-Hydroxypropoxy) -7-methyl-4-oxo-8-propyl-4H-l- 
benzopyran-2-car boxy lie acid, 
25 6, 8-Diethyl-5- (2-hydroxypropoxy) -4-oxo-4H-l-benzopyran-2- 
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car boxy lie acid, 

5- (2 ,3-Dihydroxy-n-propoxy) -4-oxo-8-n-propyl-4H-l- 
benzopyran-2-carboxylic acid, 

5- (2-Hydroxypropoxy) -4-oxo-8-phenylmethyl-4H-l- 
5 benzopyran-2-car boxy lie acid, 

5- (2-Benzoyloxypropoxy) -4-oxo-8-propyl-4H-l-benzopyran-2 
carboxylic acid, 

Butanedioic acid, mono (2-ethoxycarbonyl-4-oxo-8-propyl- 
4H-l-benzopyran-5-yloxy) prop-2-yl ester, 

10 5- (2-Hydroxypropoxy) -4-oxo-8-propyl-4H-l-thiabenzopyran 

-2- car boxy lie acid, 

8- (l,l-Dimethylethyl)-5- (2-hydroxypropoxy)-4-oxo- 
4H[1] benzopyran-2-car boxy lie acid , 

8- (2-Hydroxypropoxy) -9-oxo-5-propyl-lH, 9H-benzopyrano 
15 [2,3-d]-v-triazole^ 

or the sodium salt of any one thereof. 
9. A pharmaceutical composition conprising a compound 
according to any one of the preceding claims and a 
pharmaceutically acceptable adjuvant, diluent or carri r. 
2010. A process for the production of a compound of formula 
1/ or a pharmaceutically acceptable derivative thereof, 
which comprises 

a) producing a compound of formula I in which A and B 
together form a chain -N=N-NH- by removing a protecting 
25group L from a compound of formula III, 
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R 1 CH 2 CHR 2 CH 2 




III 



in which X r R lf R 2 , Rg, Rj and Rg' are as 
defined above, and 

L is a protecting group, 
10 b) producing a compound of formula I in which B is 

hydrogen and A is 5-(lH-tetrazolyl) , by reacting a compound 
of formula IV, 

«- . •. 

R 1 CH 2 CHR 2 CH 2 P 

15 II II _ IV 




in which X, R^ r R 2# R fi , R^ and R fi are as 
20 defined above, 

with an azide, in solvent which is inert under the 
reaction conditions, 

c) producing a compound of formula I in which ^ or R 2 
is hydroxy by selectively reducing a compound of formula V, 

25 
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5 




V 



or a salt, ester or amide thereof, 

in which X, A r B, R fi , R ? and R g are as defined 
above , and 

10 R 5 represents a group -CH 2 CZCHZ f where one Z 

represents carbonyl oxygen and the other represents Hj* 
with a suitable selective carbonyl reducing agent, 
d) producing a compound of formula I in which B is 
hydrogen and A is -COOH by hydrolysing a compound of formula 

15 VI, 




VI 



in which D represents a group hydrolyseable to -COOH, and 

X, R x , R 2 , Rg, Ry and R g are as defined above r 
e) producing a compound of formula I in which B is 
hydrogen and A is -COOH by cyclising a compound of formula 
25VII, 
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I^CHjCHRjCHjO 




VII 



5 



in which R 1# R^ R gr R 7 and R g are as defined 



above , 

l 2 

A and A represent the pairs of groups 
i) -00CH 2 C0C0R" and -OM, or 
L0 ii) -H and -X-C (COR" ) =CH-COR" 

X is as defined above, 

R" represents -0M, or a group which is hydrolysable 
thereto, and 

M represents hydrogen or a cation, 
15 and if necessary or desired hydrolysing the group 

-COR", to a group -COOM, 
f) reacting a compound of formula VIII, 

QH Q 



20 




8 



VIII 



or a salt, ester or amide thereof. 



in which X, A, B, R fi , R ? and R g are as defined 



25above , 
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with propylene oxide or a compound of formula IX, 

RjCH 2 CHR 2 CH 2 G IX 

5 in which 6 is a good leaving group, 

g) producing a compound of formula I in which R^ and 
R 2 are both hydroxy by 

i) hydrolysing a compound of formula X, 



10 CH 2 — CHCH 




X 



«7 

or a salt, estei or amide thereof, 
15 in which X, A, B, R g , R ? and R g are as defined 

above, or 

ii) subjecting a compound of formula XI, 
CH 3 CHOHCH 2 

20 

V 

in which X, A, B, Rg, R ? and R g are as defined 
above, 

25 or a salt, st r or amide thereof. 
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to mammalian metabolism, or 
iii) reaction of a compound of formula XII , 

0 




XII 

■A 



*8 



or a salt, ester or amide thereof, 
in which X, a, B, R fi , and R g are as defined 
10 above, 

with osmium tetroxide, and hydrolysis of the resulting 
complex , or 

h) producing a compound of formula I in which R 2 is 

esterified hydroxy, by reaction of a corresponding compound 
15 of formula I, or a salt, carboxylic ester or amide thereof, 

in which R 2 is hydroxy with an appropriate acid, or a 

derivative thereof, 

and where desired Or necessary converting the resulting 

compound of formula I to a pharmaceutically acceptable 
20 derivative thereof, or vice versa. 

11. A compound according to any one of Claims 1 to 9 for 

use as a pharmaceutical. 



25 



- 56 - 



01 0401 8 

CLAIMS FOR AUSTRIA 



What we claim is ;- 

1. A process for the production of a compound of formula 
I, 



5 




I 



in which X is -O-, -s- or —HR^— , 
R 3 is hydrogen or alkyl C 1 to 6, 

A is -CpOH or 5-(lH-tetrazolyl), and B is hydrogen, 

or A and B together form a chain -N=N-NH-, 

15 R-l is hydrogen or hydroxy, 

Rj is hydroxy or ester if ied hydroxy, 

R 6 is hydrogen or alkyl C 1 to 3, 

R ? is hydrogen or methyl, and 

R 8 is alkyl C 1 to 4 optionally substituted by 
20 phenyl, 

provided that 

when-B is hydrogen, A is -000H, X is -0-, r x is 
hydrogen, R^ is hydroxy, R g and R ? are both hydrogen 
then Rg is not propyl, 
25 or a pharmaceutical^ acceptable derivative thereof. 
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which comprises 

a) producing a compound of formula I in which A and B 
together form a chain -N=N-NH- by removing a protecting 
group L from a compound of formula III, 




III 



in which X, r^, r^ R g , r 7 and R 8 are as 
defined above, and 

L is a.. protecting group, 
b) producing a compound of formula I in which B is 
hydrogen and A is 5-(lH-tetrazolyl) , by reacting a compound 
of formula IV, 




IV 



in which X, R 1# R 2 , R g , r ? and Rg are as 
defined above. 
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with an azide, in solvent which is inert under the 
reaction conditions, 

c) producing a compound of formula I in which R ± or R 2 
is hydroxy by selectively reducing a compound of formula V, 



5 



*8 
10 




or a salt, ester or amide thereof, 

in which X, A, B, R 6 , and R g are as defined 
above , and 

R 5 represents a group -CHjCZCHZ, where one Z 

15 represents carbonyl oxygen and the other represents H 2 , 

with a suitable selective carbonyl reducing agent, 

<3) producing a compound of formula I in which B is 

hydrogen and A is -COQH by hydrolysing a compound of formula 
VI, 

20 R 1 CH 2 CHR 2 CH 2 0 0 




VI 



25 in which D repres nts a group hydrolyseable to -COOH, and 
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x ' R i' R 2' R 6' *7 and R 8 are as de fined above, 
e) producing a compound of formula I in which B is 
hydrogen and A is -COOH by cyclising a compound of formula 
VII, 



5 




VII 



in which R 1# r^ R gf and R Q are as defined 
above, 

1 2 

A and A represent the pairs of groups 
i) -COCHjCOOOR" and -OM, or 
ii) -H and -X-C(C0R")=CH-C0R" 
X is as defined above, 

R" represents -OM, or a group which is hydrolysable 
thereto, and 

M represents hydrogen or a cation, 

and if necessary or desired hydrolysing the group 
-COR" , to a group -C00M, 
f) reacting a compound of formula VIII, 



OH o 



25 




VIII 



n 
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or a salt, ester or amide thereof, 

in which X, A, B, R 6 , r ? and R g are as defined 
above , 

with propylene oxide or a compound of formula IX, 

5 

R 1 CH 2 CHR 2 CH 0 G IX 
in which 6 is a good leaving group, 

g) producing a compound of formula I in which R 1 and 
10 R 2 are both hydroxy by 

i) hydrolysing a compound of formula X, 

. .CH 2 CHCH 2 



R 6 




15 



8 

or a salt, ester or amide thereof, 
in which X, A, B, R g , and Rg are as defined 
above, or 

20 

ii) subjecting a compound of formula XI, 



CH 3 CHOHCH 2 Q 
R 6 



25 
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in which X, A, B, R g , R 7 and R g are as defined 
above, 

or a salt, ester or amide thereof, 
to mammalian metabolism, or 
iii) reaction of a compound of formula XII, 

CH 2 =CHCH 2 0 

XII 

X J) — A 
^X^ 

or a salt, ester or amide thereof, 
in which X, A, B, R g , R 7 and Rg are as defined 
above, 

with osmium tetroxide, and hydrolysis of the resulting 
complex, or 

h) producing a compound of formula I in which R 2 is 
esterified hydroxy, by reaction of a corresponding compound 
of formula I, or a salt, car boxy lie ester or amide thereof, 
in which R 2 is hydroxy with an appropriate acid, or a 
derivative thereof, 

and where desired or necessary converting the resulting 
compound of formula I to a pharmaceutical^ acceptable 
derivative thereof, or vice versa. 



2. A process according to Claim 1, wherein B is 
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hydrogen and A is -C00H. 

3. A process according to Claim 1 or 2, wherein X is -S- 
or -0-. 

4. A process according to any one of the preceding 
claims f wherein R^ is hydrogen* 

5. A process according to any one of the preceding 
claims, wherein R 2 is hydroxy ester if ied by a C 1 to 7 
hindered monocar boxy lie acid, with an aryl C7 to 12 acid, 
or with a C3 to 7 dibasic acid. 

6. A process according to Claim 5 f wherein R 2 is 
hydroxy ester if ied by benzoic acid. 

7. A process according to any one of the preceding 
claims, whereLn -R g . is hydrogen, ethyl or propyl, ^ is 
hydrogen and Rg is ethyl, propyl, butyl or benzyl. 

8. A process according to Claim 1, wherein the compound 
of formula 1 is 

5-T5- (2-Hydroxypropoxy) -4-oxo-8-propyl-4H-l-benzopyran- 
2-yl] IH-tetrazole , 

1-Ethyl-l, 4-dihydro-5- (2-hydroxypropoxy)-4-oxd-8- 
propylquinoline-2-car boxylic acid , 

1, 4-Dihydro-5- (2-hydrqxypropoxy) -4-oxo-8- 
propyKjuinoline-2-carboxylic acid, 

5- (2-Hydroxypropoxy )-4-oxo-6,8-dipropyl-4H-l-benzopyran 
-2-car boxylic acid, 

5- (2-Hydroxypropoxy) -7-methyl-4-oxo-8-propyl-4H-l- 
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benzopyran-2-carboxylic acid, 

6, 8-Diethyl-5- (2-hydroxypropoxy)-4-oxo-4H-l-benzopyran-2- 
carboxylic acid, 

5- (2, 3-Dihydroxy-n-propoxy) -4-oxo-8-n-propyl-4H-l- 
5 benzopyran-2-carboxylic acid, 

5- (2-Hydroxypropoxy) -4-oxo-8-phenylmethyl-4H-l- 
benzopyran-2-carboxylic acid, 

5- (2-Benzoyloxypropoxy) -4-oxo-8-propyl-4H-l-benzopyran-2- 
carboxylic acid, 

10 Butanedioic acid, mono (2-ethoxycarbonyl-4-oxo-8-propyl- 

4H-l-benzopyran-5-yloxy)prop-2-yl ester, 

5- (2-Hydroxypropoxy) -4-oxo-8-propyl-4H-l-thiabenzopyran 
-2- car boxy lie acid, 

8- (l,l-Dimethylethyl)-5- (2-hydroxypropoxy)-4-oxo- 
15 4Htl]benzopyran-2-carboxylic acid, 

8- (2-Hydroxypropoxy) -9-oxo-5-propyl-lH, 9H-benzopyrano 
1 2 , 3-d] -v- tr iazole , 

or the sodium salt of any one thereof. 



25 



